Colorado River Water Flow to the Upper Gulf: Detailed Account Manjarrez-Bringas et al. (2018) claim that prior to construction of Hoover Dam the Colorado River carried 20.7 X 10 9 m 3 year -1 to the Upper Gulf, citing a lay book as their source for this information (Fradkin 1981, updated and republished 1996) . However, this is not what Fradkin wrote, nor is it an accurate figure based on the scholarly literature. Fradkin (1996) states that, from 1922 (when the River Compact was signed) to 1976, the flow past Lees Ferry was 17.15 X 10 9 m 3 yr -1 ; he does not cite his source for these data. The scientific literature, however, consistently indicates that, since flow has been measured at Lees Ferry, the river has averaged around 15.2 X 10 9 m 3 yr -1 (Harding et al. 1995 , Tarboton 1995 . Deep-time reconstructions of flow at Lees Ferry, based on tree-ring studies and going back hundreds of years, suggest the long-term mean flow has been around 13.5 X 10 9 m 3 yr -1 (Stockton and Jacoby 1976 , Powell 1995 , Woodhouse et al. 2006 , Meko et al. 2007 ). However, the Lees Ferry flow gauge (and treering estimates) measure river water leaving the Upper Colorado River Basin, not the river's flow over a thousand kilometers south, where it meets the Gulf of California. Between Lees Ferry and the head of the Gulf, the river meanders through one of the driest and hottest stretches of land in North America, past Las Vegas, Lake Havasu, Blythe, Yuma, and San Luís Río Colorado. The river's flow is diminished in this 1075 km final stretch by evaporation, movement into permeable soils, and uptake by plants. Annual flow is also very uneven, with 70 percent typically occurring in just three months, May through July.
The Colorado River watershed is also characterized by long periods of draught. An example is the 22-year drought of 1943 to 1964, when the flow past Lees Ferry averaged 13.4 X 10 9 m 3 yr -1 (Tarboton 1995 (Meko et al. 1995) .
In addition, before the channeling of the Colorado River across the delta in Mexico, the river frequently met natural diversions, flowing entirely into the Salton Basin for periods of years, or into other below-sea-level sinks south of the border (reviewed in Brusca et al. 2017) . Thus, even when the river crossed the border, it frequently did not reach the sea or only a portion of it did.
There are no historic, pre-dam measurements of Colorado River water actually reaching the Upper Gulf, nor even crossing the US-Mexico border, nor of pre-dam salinities in the Upper
Gulf. The first permanent flow gauge where the river crosses into Mexico was installed when
Morelos Dam was built, in 1950, 15 years after Hoover Dam's construction. Prior to that, the closest long-term flow gauges were in Yuma (Arizona), where the U.S. Geological Survey (USGS) has had a gauge since around 1895 and, for some years, the Southern Pacific Railroad had one below its Yuma river-crossing bridge (installed in 1878). Cory (1913) published data from these gauges for the period, 1894 to 1911 and mean flow, which included several flood years, was 15.3 X 10 9 m 3 year -1 . Thomson et al. (1969) also reported on pre-1935, USGS data on river flow from the Yuma gauge, calculating average flow for these years 1902 to 1934 at 18.6 X 10 9 m 3 year -1 . These data suggest an average of around 17 X 10 9 m 3 year -1 flow past
Yuma from 1894 to 1934. However, this was an unusually wet period. It was from this higherthan-average precipitation period that the 1922 Water Compact allotments were calculated, a situation later discovered to be problematic because there was more water allocated than generally exists in the river (Brusca and Bryner 2004 And as Sykes (1937) , Brusca et al. (2017) , and others have shown, the actual amount of this water reaching the sea was historically far less than that passing through the Yuma gauge, due to numerous natural diversions and sinks. 
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The differences noticed by Lavín and Sanchez (1999) , about 3 PSU, are because fresh water, being less dense, rests on the uppermost layer of the water column until mixed. The data in sections E and W (in Lavín and Sanchez 1999) indicate this surface effect near Montague Island, with salinity increasing quickly with depth.
The Vaquita is Not an Estuarine Species
Although Manjarrez-Bringas et al. (2018) claim that vaquita is an estuarine species, requiring environments of 20 to 25 PSU, nowhere in their paper do they explain how they came to that erroneous conclusion. Vaquita have never been reported from such low-salinity environments.
In fact, no phocoenid is an estuarine species. The ecophysiology (including osmoregulation) of whales, porpoise and dolphin is well known. When marine cetaceans evolved from their terrestrial ancestors, they adapted to the high salinity of their new marine environment. They have two kidneys, with multiple renules, and a smaller bladder than their land-dwelling ancestors, to help them filter and quickly eliminate the high amount of salt in their oceanic habitats. All marine mammals examined to date produce urine that is at least as concentrated as seawater (1000 mosM), and most can do substantially better than this (Costa 2018) . Vaquita is no exception. The vaquita diet also informs us about their habitat. The vaquita is a versatile, non-selective, opportunistic predator that feeds on at least 21 species of fish and squid. Its prey are pelagic and benthic-demersal marine species, none of which are restricted to estuarine habitats. L. T. Findley and J. M. Nava (pers. obsv.) dissected stomachs of 24 vaquita and found the five most important prey to be three fish and two squid species: Isopisthus altipinnis (Sciaenidae), Porichthys mimeticus (Batrachoididae), Cetengraulis mysticetus (Engraulidae), Lolliguncula panamensis (Loliginidae), Loliolopsis diomedeae (Loliginidae). Pérez-Cortés Moreno et al. (1996) and Vidal et al. (1999) also reported sciaenids, ophidiids, engraulids, and squid (Loliginidae) from vaquita stomachs. There is only one conservation action that will save the vaquita from extinction, and it is an effective ban and removal of all gillnets from the Upper Gulf of California.
